Expression of leptin receptor by glial cells of the nucleus tractus solitarius: possible involvement in energy homeostasis.
Leptin, an adipocyte-derived hormone, regulates food intake and body weight by acting principally on the hypothalamus, which displays the highest expression of leptin receptor (Ob-R). Nevertheless, other regions of the brain express Ob-R and constitute leptin's target sites. The dorsal vagal complex (DVC), an integrative centre of autonomic functions located in the caudal brainstem, is one of these structures. Leptin, by acting through the DVC, affects autonomic and neuroendocrine functions, such as control of food intake and gastric motility. In the present study, we observed Ob-R labelling within the DVC in cells that correspond to neuronal cell bodies. We showed for the first time Ob-R expression in a subpopulation of glial fibrillary acid protein positive cells located at the border between the area postrema and the nucleus tractus solitarius (NTS). These glial cells exhibit an atypical morphology consisting of unbranched processes that radiate rostro-caudally from the fourth ventricle wall. In vitro, the glial cells exhibited both long and short Ob-R expression with a preferential expression of the Ob-Ra and-f isoforms. Interestingly, using i.v and i.c.v. injection of the fluorescent tracer hydroxystilbamidine, we provided evidence that these cells may constitute a diffusion barrier which might regulate entry of molecules into the NTS. Finally, modulation of energy status, by acute or chronic reduction of food intake, modulated especially the short Ob-R isoforms in the DVC. In the light of these results, we hypothesise that Ob-R positive glial cells of the DVC participate in the transport of leptin into the brainstem and thus contribute to regulation of energy homeostasis.